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Watko, Julie Anne 

From: STIC-EIC2600@uspto.gov 

Sent: Wednesday, November 21 , 2007 6:46 AM 

To: Watko, Julie Anne 

Subject: Database Search Request Confirmation, Serial Number: 10788863 
Examiner JULIE WATKO: 

This is a machine-generated confirmation email to let you know that your search request has been sent 
to EIC2600. 

Searches are processed in the order in which they are received. Upon receiving your request, a searcher 
will contact you to discuss your search. You will be notified again when your search is completed. At 
that time, you may pick up your search in the EIC. If you prefer, the search will be delivered directly to 
your office. Deliveries are made twice a day, once in the midmorning and again in the afternoon. 

If you have any immediate questions you can contact us at 571-272-4235. 

Thank you very much for using the EIC. The text of your request is below. 

Your name: JULIE WATKO 

Email address: JULIEANNE.WATKO@USPTO.GOY 

Employee number: 77602 

Art Unit: GROUP ART UNIT 2627 

Office Location: KNX 08A75 

Phone Number: (571)272-7597 

Mailbox Number: knox8A75 

Case serial number: 10788863 
Class / Subclass(es): 360/244.8 
Earliest Priority Filing Date: 02/27/2004 
Format preferred for results: E-mail 
Attachments: No attachment. 

Search Topic Information: 

I am looking for a material, having a high modulus of elasticity (or coefficient of restitution) > 

10 GPa and a damping capacity > 0.02 preferably strong enough to support itself, preferably for 
use in a disk drive (disc drive, hard drive, HDD) head (slider, transducer, pickup) suspension 
(load beam, gimbal). 1. (Currently Amended) A head suspension assembly, comprising: a beam 
component having a front end and a rear end; a hinge component near the rear end of the beam 
component for connecting to an actuation arm; and a gimbal component near the front end of the 
main beam section for carrying a transducing head; wherein the hinge component comprises a 
first structural damping material having a modulus of elasticity greater than approximately 10 
gigapascals and a damping cap....a...c.jt¥ greater than approximately 0.02 and the gimbal 
component comprises a second structural damping material having a modulus of elasticity greater 
than approximately 10 gigapascals and a damping capacity greater than approximately 0.02. 
HEADSUSPENSION ASSE-L-Y HAVING AHIGHDAMPING HIGH STiFf. EsSCOMPONENT 
ABSTRACT OF THE DISCLOSUI~E- A:head suspension assembly for carrying a slider 
assembly in a disc drive ~has a beam component :having~a front, end and a rear end, a hinge 
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component ~near the rear end of the beam, component for connecting to an actuation means, and 
a gimbal , component near the ~front end of the main beam section for carrying a transducing 
head. At least one Of the hinge component and thegimbal component is made from a 
structural ,dampifig material :having ~high stiffness and high damping capacity. 

Special Instructions and Other Comments: 

I will be working at home until approx'ly Saturday, so if you get around to the search before 
then, please execute without waiting for my reply. After that, I will only be available to discuss on 
Mondays and Fridays. 
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PATENT FILES (abstract) 

File 344:Chinese Patents Abs Jan 1985-2006/Jan 
(c) 2006 European Patent Office 
File 347:JAPIO Dec 1976-2007/Jun(Updated 070926) 

(c) 2007 JPO & JAPIO 

File 350:Derwent WPIX 1963-2007/UD=200775 
(c) 2007 The Thomson Corporation 
File 371:French Patents 1961-2002/BOPI 200209 
(c) 2002 INPI. All rts. reserv. 

Set Items Description 

51 639 HEAD0SUSPENSION70ASSEMBL? 

52 54139 (DISC OR HARD)(3N)DRTVE?? 

53 958 SLIDEROASSEMBL? 

54 2142 BEAM0COMPONENT?? 

55 462 HINGE0COMPONENT 

56 15 GIMBALOCOMPONENT?? 

57 7 structuralodampingomaterial?? 

58 25002 fflGHOSTIFFNESS OR STIFF 

59 4100 fflGHODAMPING OR DAMPINGOCAPACIT? 

S10 414335 fflGHOFREQUENCYO VIBRATION?? OR VIBRATION?? 

SI 1 33858 S10(3N)(REDUCE? OR SUBTRACT? OR REDUCT? OR LOWER?) 

512 284 AU=(SASSINE, J? OR SASSINE J? OR BHATTACHARYA, S? OR BHATT- 
ACHARYA S? OR HUTCHINSON, A? OR HUTCHINSON A? OR LIMMER, J? OR 
LIMMER J? OR JOSEPH(2N)SASSINE OR SANDEEPAN(2N)BHATTACHARYA - 
OR ANDREW(2N)HUTCHINSON OR JOEL(2N)LIMMER) 

513 231 SI AND S2 

514 17 S13 AND S3 

515 2 S14 AND (S4:S8) 

516 8 S1ANDS11 

517 0 S16 AND (S3 OR S8 OR S9) 

518 8 S16 NOT S14 

519 5 S12 AND SI 



Your case 

15/3,K/1 (Item 1 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0015278493 - Drawing available 
WPI ACC NO: 2005-628616/200564 
XRPX Acc No: N2005-516139 

Disc drive e.g. hard drive, head suspension assembly for 
computer system, has hinge and gimbal components , where one of 
components is made from damping material with high stiffness and 
damping capacity 

Patent Assignee: SEAGATE TECHNOLOGY LLC (SEAG-N) 

Inventor: BHATTACHARYA S; HUTCHINSON A J; LIMMER J D; SASSINE J H 
Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 



1 



of 5Y 




US 20050190502 A1 20050901 US 2004788863 A 20040227 200564 B 



Priority Applications (no., kind, date): US 2004788863 A 20040227 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 20050190502 A1 EN 11 4 

Disc drive e.g. hard drive, head suspension assembly for 
computer system, has hinge and gimbal components , where one of 
components is made from damping material with high stiffness and 
damping capacity 

Original Titles: 

Head suspension assembly having a high damping high stiffness 
component 

Alerting Abstract ...NOVELTY -The assembly has a beam component (30) 
with a front end and a rear end. A hinge component (34) near the rear 
end of the beam component connects an actuation unit. A gimbal 
component (36) near die front end carries a transducing head. One of the 
hinge component and the gimbal component is made from a structural 
damping material having high stiffness and high damping capacity. 
DESCRIPTION - An INDEPENDENT CLAIM is also included for a method for 
fabricating a vibration resistant head suspension assembly . 



...ADVANTAGE - One of the hinge and gimbal components is made from 
structural damping material having high stiffness and high damping 
capacity, thus reducing vibration resonance without sacrificing overall 
stiffness of the assembly... 

...DESCRIPTION OF DRAWINGS - The drawing shows an air bearing surface plan 
view of a head suspension assembly . 



...30 Beam component 



...34 Hinge component 



...36 Gimbal component 

Title Terms... /Index Terms/Additional Words: STIFF ; 
Original Publication Data by Authority 



Original Abstracts: 

Ahead suspension assembly for carrying a slider assembly in a disc 
drive has a beam component having a lfront end and a rear end, a 
hinge component near the rear end of the beam component for 
connecting to an actuation means, and a gimbal component near the 
front end of the main beam section for carrying a transducing head. At 
least one of the hinge component and the gimbal component is made 
from a structural damping material having high stiffness and 



2 




high damping capacity. > 

Claims: 

<b>l</b>. A head suspension assembly , comprising: a beam 
component having a front end and a rearend;a hinge component near 
the rear end of the beam component for connecting to an actuation 
means; and a gimbal component near the front end of the main beam 
section for carrying a transducing head;wherein at least one of the 
hinge component and the gimbal component is made from a first 
structural damping material having high stiffness and high 
damping capacity. 



15/3 ,K/2 (Item 2 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All its. reserv. 

0015203205 - Drawing available 
WPI ACC NO: 2005-553218/200556 
XRPX Acc No: N2005-453453 

Static torque adjustment method in head suspension assembly of 
magnetic hard disk drive , involves adjusting static attitude component 
to desired torque, based on measured static attitude component and 
determined torsional stiffness 

Patent Assignee: ZENG Q (ZENG-I); HITACHI GLOBAL STORAGE TECHNOLOGIES NETH 
(KTA-N) 

Inventor: ZENG Q 

Patent Family (2 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 20050165561 A1 20050728 US 2004763582 A 20040123 200556 B 
US 7069156 , B2 20060627 US 2004763582 A 20040123 200643 E 

Priority Applications (no., kind, date): US 2004763582 A 20040123 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 20050165561 A1 EN 10 9 

Static torque adjustment method in head suspension assembly of 
magnetic hard disk drive , involves adjusting static attitude component 
to desired torque, based on measured static attitude component and... 

Original Titles: 

METHOD FOR ADJUSTING THE PITCH AND ROLL STATIC TORQUES IN A DISK DRIVE 
HEAD SUSPENSION ASSEMBLY 



...Method for adjusting the pitch and roll static torques in a disk drive 
head suspension assembly 

Alerting Abstract ...NOVELTY - The attitude component torsional stiffness 
of the head suspension assembly is determined. An adjustment of the 
static attitude component required to achieve the desired static... 

...method for adjusting pitch static torque on slider in head suspension 
assembly ; method for adjusting roll static torque on slider in head 
suspension assembly . 
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...USE - For adjusting static torque on slider in head suspension 
assembly of magnetic hard disk drive . 



Title Terms... /Index Terms/Additional Words: STIFF 
Original Publication Data by Authority 



Original Abstracts: 

. ..pitch and roll static torques (PST and RST) on a slider in a disk drive 
head - suspension assembly (HSA) during manufacturing assures that 
each HSA is manufactured with acceptable PST and RST values. The method 
includes measuring... 

...pitch and roll static torques (PST and RST) on a slider in a disk drive 
head - suspension assembly (HSA) during manufacturing assures that each 
HSA is manufactured with acceptable PST and RST values. The method 
includes measuring each slider's pitch and... 

Claims: 

<b>l</b>. A method for adjusting a static torque on a slider in a head - 
suspension assembly comprising: measuring a static attitude 
component of the slider, determining the attitude component torsional 
stiffness of the head - suspension assembly ; calculating, from the 
measured static attitude component and the determined torsional 
stiffness, the adjustment of the static attitude component required to 
achieve the... 

...claimed is:l. A method for adjusting a static torque on a slider in a 
head - suspension assembly comprising: measuring a static attitude 
component of the slider.determining the attitude component torsional 
stiffness of the head - suspension assembly by determining the 
attitude component effective moment-of-inertia of the slider,calculating, 
from the measured static attitude component and the determined torsional 
stiffness, the adjustment of the static attitude component required 
to achieve the desired static torque; andadjusting the static... 

? 

18/3,K/1 (Item 1 from file: 347) 

DIALOG(R)File 347:JAPIO 

(c) 2007 JPO & JAPIO. All rts. reserv. 

07241389 **Image available** 

DISK DEVICE 

PUB. NO.: 2002-109840 [JP 2002109840 A] 

PUBLISHED: April 12, 2002 (20020412) 

INVENTORY): KATSUMATA MAKOTO 
APPLICANT(s): TOSHIBA CORP 
APPL.NO.: 2000-298288 [JP 2000298288] 

FILED: September 29, 2000 (20000929) 

ABSTRACT 

... disk surface, a head moving direction detecting means which detects the 
moving direction of a head suspension assembly and a shock detecting 
means which detects radial direction shock components of the assembly by... 
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...by the shock detecting means. Thus, errors in determining the head 
position caused by external vibration are reduced . 

COPYRIGHT: (C)2002,JPO 



18/34C/2 (Item 1 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0013314359 - Drawing available 
WPI ACC NO: 2003-401515/200338 
Related WPI Acc No: 2002-730949 
XRAM Acc No: C2003-106693 
XRPX Acc No: N2003-320207 

Multilayer suspension for head gimbal assembly comprises resilient bending 
section, resilient gimbal section and rigid section formed by partially 
removing at least part of layers of five-layer structure 

Patent Assignee: SAE MAGNETICS HK LTD (SAEM-N); SEA MAGNETICS HK LTD 
(SEAM-N) 

Inventor: SHIRAISHI M 

Patent Family (2 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 20030007289 A1 20030109 US 2001993497 A 20011127 200338 B 
US 2002229146 A 20020828 

US 6898841 B2 20050531 US 2001993497 A 20011127 200536 E 
US 2002229146 A 20020828 

Priority Applications (no., kind, date): JP 2000397006 A 20001227 
Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 20030007289 A1 EN 14 6 Division of application US 2001993497 
US 6898841 B2 EN Division of application US 2001993497 

Division of patent US 6636382 

Alerting Abstract ...the multilayer suspension and which has head 
element(s); and a manufacturing method of a head gimbal assembly 
comprising: preparing a five-layer sheet comprising metal thin plate layers 
and resin layers laminated... 

...the HGA can be extremely improved. Since it is possible to ensure the 
rigidity, the vibration performance of the suspension and the HGA can 
be improved. Since the thickness can be reduced, a windage... 



18/3,K/3 (Item 2 from file: 350) 
DIALOG(R)File 350:Derwent WPIX 
(c) 2007 The Thomson Corporation. All rts. reserv. 

0012299925 - Drawing available 
WPI ACC NO: 2002-241 1 1 1/200229 
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XRPX Acc No: N2002-186237 

Disk drive for computer system, has flow controller with streamline flow 
passages for directing air flow induced by rotation of disk 

Patent Assignee: BOUTAGHOU Z (BOUT-I); CHANG Y (CHAN-I); FORBORD K J 
(FORB-I); HIMES A K (HIME-I); MANGOLD M E (MANG-I); NATH B (NATH-I); 

RAFAELOF M (RAFA-I); RAO R M (RAOR-I); RYUN S E (RYUN-I); SEAGATE 
TECHNOLOGY LLC (SEAG-N); XIA S (XIAS-I) 

Inventor: BIJOYENDRA N; BOUTAGHOU Z; BOUTAGHOU Z E; CHANG Y; FORBORD K J; 

HIMES A K; MANGOLD M E; MENACHEM R; NAGANATHAN G; NATH B; RAFAELOF M; RAO 
R M; RYUN S E; XIA S 
Patent Family (11 patents, 7 countries) 

Patent Application 

Niunber Kind Date Number Kind Date Update 
WO 2001097221 A2 20011220 WO 2001US19051 A 20010614 200229 B 
US 20020075591 A1 20020620 US 2000211553 P 20000614 200244 E 
US 2000232036 P 20000912 
US 2001263629 P 20010123 
US 2001286483 P 20010426 
US 2001881547 A 20010614 

US 20020110026 A1 20020815 US 2000232036 P 20000912 200256 E 
US 2001953097 A 20010912 

GB 2379321 A 20030305 W02001US19051 A 20010614 200319 E 
GB 200227476 A 20021125 

DE 10196308 T 20031120 DE 10196308 A 20010614 200378 E 
WO 2001US19051 A 20010614 

KR 2003070529 A 20030830 KR 2002716935 A 20021212 200406 E 
GB 2379321 B 20040421 W02001US19051 A 20010614 200427 E 
GB 200227476 A 20010614 

JP 2004515867 W 20040527 WO 2001US19051 A 20010614 200435 E 
JP 2002511334 A 20010614 

CN 1526137 A 20040901 CN 2001811229 A 20010614 200479 E 
WO 2001US19051 A 20010614 

US 6989959 B2 20060124 US 2000211553 P 20000614 200607 E 
US 2000232036 P 20000912 
US 2001263629 P 20010123 
US 2001286483 P 20010426 
US 2001881547 A 20010614 

KR 510162 B 20050826 WO 2001US19051 A 20010614 200662 E 
KR 2002716935 A 20021212 

Priority Applications (no., kind, date): US 2000211553 P 20000614; US 
2000232036 P 20000912; US 2001263629 P 20010123; US 2001286483 P 
20010426; US 2001881547 A 20010614; US 2001953097 A 20010912 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
WO 2001097221 A2 EN 24 13 
National Designated States, Original: CN DE GB JP KR SG 
US 20020075591 A1 EN Related to Provisional US 2000211553 
Related to Provisional US 2000232036 
Related to Provisional US 2001263629 
Related to Provisional US 2001286483 
US 20020110026 A1 EN Related to Provisional US 2000232036 

GB 2379321 A EN PCT Application WO 200 1US 19051 

Based on OPI patent WO 2001097221 
DE 10196308 T DE PCT Application WO 2001US19051 
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Based on OPI patent WO 2001097221 
B EN PCT Application WO 2001US19051 
Based on OPI patent WO 200109722 1 
W JA 62 PCT Application WO 2001US19051 
Based on OPI patent WO 200 109722 1 
A ZH PCT Application W0 2001US19051 

B2 EN Related to Provisional US 2000211553 
Related to Provisional US 2000232036 
Related to Provisional US 2001263629 
Related to Provisional US 2001286483 
B KO PCT Application WO 2001US19051 
Previously issued patent KR 2003070529 

Based on OPI patent WO 2001097221 

Original Titles: 

...Head suspension assembly with fins 
Original Publication Data by Authority 



Original Abstracts: 

A flow control device for a data storage system to reduce flow induced 
vibration . The flow control device includes a plurality of streamline 
flow passages to reduce turbulent flow in a flow field... 

...discs is directed through the plurality of streamline flow passages to 
reduce turbulence to limit excitation or vibration of the head and 
suspension components... 

...Ahead suspension assembly including fins. The fins are coupled 
to the suspension assembly and supported along the air flow path or in 
the flow field to provide... 

...A flow control device for a data storage system to reduce flow induced 
vibration . The flow control device includes a plurality of streamline 
flow passages to reduce turbulent flow in a flow field along a disc 
surface. Thus, air flow induced by rotation... 

...A flow control device (120) for a data storage system to reduce flow 
induced vibration . The flow control device (120) includes a plurality of 
streamline flow passages (122) to reduce turbulent flow in a flow 
field along a disc surface. Thus, air flow induced by rotation of data 
discs... 

Claims: 

...What is claimed is:<b>l<7b>. A head suspension assembly 
comprising: a gimbal assembly having opposed first and second surfaces and 
side edges and including opposed gimbal arms;an air bearing slider coupled 
to the gimbal assembly and having a leading edge , a trailing edge and 
opposed side edges and a first surface and a second opposed. . . 



GB 2379321 

JP 2004515867 

CN 1526137 
US 6989959 



KR 510162 



18/3JC/4 (Item 3 from file: 350) 
DIALOG(R)File 350:Derwent WPIX 
(c) 2007 The Thomson Corporatioa All rts. reserv. 

0012246998 - Drawing available 
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WPI ACC NO: 2002-186790/200224 

Method for reducing vibration of head gimbal assembly and head actuation 
assembly 

Patent Assignee: OBREGON F (OBRE-I); SAMSUNG ELECTRONICS CO LTD (SMSU); 

SCURA J E (SCUR-I); TRAN L (TRAN-I) 

Inventor: OBREGON F; SCURA J E; TRAN L 
Patent Family (3 patents, 2 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
KR 2001095211 A 20011103 KR 200117188 A 20010331 200224 B 
US 6549376 B1 20030415 US 2000540246 A 20000331 200329 E 
KR 400039 B 20030929 KR 200117188 A 20010331 200416 E 

Priority Applications (no., kind, date): US 2000540246 A 20000331 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
KR 2001095211 A KO 1 10 

KR 400039 B KO Previously issued patent KR 2001095211 

...reducing vibration of a head gimbal assembly and a head actuation 
assembly are provided to reduce vibration generated from a disc head 
slider by improving a head gimbal assembly and a head. .. 

Original Publication Data by Authority 



Original Abstracts: 

A head suspension assembly comprising a visco - elastic coupling 
between a load beam dimple or protrusion and a suspension flexure to which 
a slider is rigidly coupled. The damping material is selected for a low 
static modulus, which reduces mechanical vibration by absorbing 
kinetic energy and releasing the energy as heat. The gimbalmg function 
of the suspension is not significantly... 



18/3 JK/5 (Item 4 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0010629915 - Drawing available 
WPI ACC NO: 2001-236655/200125 
Related WPI Acc No: 2007-678504 
XRPX Acc No: N2001-169297 

Head suspension assembly for read/write head of disk drive with 
reduced vibration for extra high speed access disks 
Patent Assignee: FUJITSU LTD (FUIT) 

Inventor: HIRAOKA S 

Patent Family (10 patents, 29 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
EP 1049075 A2 20001102 EP 1999310016 A 19991213 200125 B 

CN 1272668 A 20001108 CN 2000101601 A 20000119 200125 E 

JP 2000315366 A 20001114 JP 1999125204 A 19990430 200125 E 

KR 2000067842 A 20001125 KR 199964265 A 19991229 200130 E 
JP 2001076452 A 20010323 JP 2000201058 A 20000703 200133 E 

US 6704164 B1 20040309 US 1999459115 A 19991210 200418 E 
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CN 1129117 C 20031126 CN 2000101601 A 20000119 200565 E 
KR 2006104969 A 20061009 KR 200687819 A 20060912 200705 E 
JP 3909167 B2 20070425 JP 1999125204 A 19990430 200730 E 
KR 662060 B1 20061227 KR 199964265 A 19991229 200765 E 

Priority Applications (no., kind, date): JP 1999125204 A 19990430; JP 
1999187230 A 19990701 



Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
EP 1049075 A2 EN 15 14 

Regional Designated States,Original: AL AT BE CH CY DE DK ES FI FR GB GR 
IE IT LI LT LU LV MC MK NL PT RO SE SI 
JP 2000315366 A JA 6 
KR 2000067842 A KO 23 
JP 2001076452 A JA 9 

JP 3909167 B2 JA 8 Previously issued patent JP 20003 15366 

KR 662060 B1 KO Previously issued patent KR 2000067842 



Head suspension assembly for read/write head of disk drive with 
reduced vibration for extra high speed access disks 

Alerting Abstract ...ADVANTAGE - Reduces vibrations of head slider... 
...DESCRIPTION OF DRAWINGS - The drawing shows a plan view of the head 
suspension assembly . 



18/3, K/6 (Item 5 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0008916459 

WPI ACC NO: 1998-466924/199840 
XRAM Acc No: C1998-141553 
XRPX Acc No: N1998-363755 

Disc drive head suspension load beam - includes gaps filled with 
viscoelastic epoxy damping material to reduce the amplitude of resonant 
frequency vibrations. 

Patent Assignee: HUTCHINSON TECHNOLOGY INC (HUTC-N) 

Inventor: TANGREN J H 

Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 5796553 A 19980818 US 1997829222 A 19970331 199840 B 

Priority Applications (no., kind, date): US 1997829222 A 1997033 1 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 
US 5796553 A EN 12 5 

Alerting Abstract ...A magnetic head suspension assembly (HSA) 
comprises a load beam(12) having a mounting region (14) at its proximal end 
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Documentation Abstract 

A magnetic head suspension assembly (HSA) comprises a load beam(12) 
having a mounting region (14) at its proximal end... 

Original Publication Data by Authority 



Original Abstracts: 

...load beam and filled with damping material. The damper filled gaps 
reduce the amplitude of resonant frequency vibrations in the disk drive 
suspension. 



18/3.K/7 (Item 6 from fde: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0006047960 - Drawing available 
WPI ACC NO: 1992-284852/199234 
XRPX Acc No: N1992-217989 

Magnetic head suspension assembly for drive of rigid disk - has layer 
of damping material sandwiched between two sheets so that damping material 
is integral with entire spring load beam 

Patent Assignee: HUTCHINSON TECHNOLOGY INC (HUTC-N) 

Inventor: BLAESER D J; WOLTER R R 
Patent Family (5 patents, 18 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
WO 1992013345 A1 19920806 WO 1992US393 A 19920116 199234 B 
US 5187625 A 19930216 US 1991644336 A 19910122 199309 E 

EP 568632 A1 19931110 EP 1992905240 A 19920116 199345 E 

WO 1992US393 A 19920116 

JP 6504646 W 19940526 JP 1992504758 A 19920116 199425 E 
WO 1992US393 A 19920116 

EP 568632 A4 19931215 US 1995485122 A 19950607 199528 E 

Priority Applications (no., kind, date): US 1991644336 A 19910122 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

WO 1992013345 A1 EN 23 12 
National Designated States, Original: CA JP KR 

Regional Designated States, Original: AT BE CH DE DK ES FR GB GR IT LU MC 
NLSE 

US 5187625 A EN 9 12 

EP 568632 A1 EN 2 1 PCT Application WO 1992US393 

Based on OPI patent WO 1992013345 

Regional Designated States, Original: AT BE CH DE DK ES FR GB GR IT LI LU 
NLSE 

JP 6504646 W JA 1 1 PCT Application WO 1992US393 

Based on OPI patent WO 1992013345 
EP 568632 A4 EN 

Magnetic head suspension assembly for drive of rigid disk... 



10 




Equivalent Alerting Abstract ...ADVANTAGE - Amplitude of all resonant 
modes of vibration reduced . 

Original Publication Data by Authority 



Original Abstracts: 

A head suspension assembly (10) for use with drives for rigid 
disks which incorporates a layer of damping material (13) throughout the 
entire structure of the suspension to reduce the amplitude of all 
resonant modes of vibration . 



...A head suspension assembly for use with drives for rigid disks 
which incorporates a layer of damping material throughout the entire 
structure of the suspension to reduce the amplitude of all resonant modes 
of vibration . 



...A head suspension assembly (10) for use with drives for rigid 
disks which incorporates a layer of damping material (13) throughout 
the entire structure of the suspension to reduce the amplitude of all 



18/3,K/8 (Item 7 from File: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0003154820 

WPIACCNO: 1984-251729/198441 
XRAM Acc No: C1984-106158 
XRPX Acc No: N1984-188023 

Vibration damped magnetic head suspension assembly - has viscoelastic 
pref. polyacrylic polymer layer on beam under constraining member 
Patent Assignee: IBM CORP (IBMC) 

Inventor: PAL G S; SNYDER C G 
Patent Family (4 patents, 4 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
EP 121057 A 19841010 EP 1984101276 A 19840208 198441 B 
US 4760478 A 19880726 US 1983480997 A 19830330 198832 E 
US 1986883201 A 19860708 

EP 121057 B 19900613 EP 1984101276 A 19840208 199024 E 
DE 3482517 G 19900719 199030 E 

Priority Applications (no., kind, date): US 1983480997 A 19830330; US 
1986883201 A 19860708 



Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

EP 121057 A EN 15 16 

Regional Designated States, Original: DE FR GB 
EP 121057 B EN 

Regional Designated States, Original: DE FR GB 
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Vibration damped magnetic head suspension assembly - 
Original Titles: 

...Visco-elastically damped magnetic head suspension assembly 

Equivalent Alerting Abstract ...Head support arm for a disc file has a 
resilient magnetic head suspension assembly at one end and has a 
transducing head support at its other end. A layer... ' 

Original Publication Data by Authority 



Original Abstracts: 

...support arm for a disk file comprises a relatively rigid arm structure 
and a magnetic bead suspension assembly fixed at one end to the head 
support arm having means on the other end... 

Claims: 

...sandwiched between the load beam and a constraining member (36) so that 
the amplitude of vibration is reduced due to absorption of shear energy 
in the layer of viscoelastic material... 

? 

19/3,K/1 (Item 1 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 
(c) 2007 The Thomson Corporation All rts. reserv. 

0015278493 - Drawing available 
WPI ACC NO: 2005-628616/200564 
XRPX Acc No: N2005-5 16139 

Disc drive e.g. hard drive, head suspension assembly for computer 
system, has hinge and gimbal components, where one of components is made 
from damping material with high stiffness and damping capacity 
Patent Assignee: SEAGATE TECHNOLOGY LLC (SEAG-N) 

Inventor: BHATTACHARYA S ; HUTCHINSON A J ; LIMMER J D ; SASSINE J H 
Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 20050190502 A1 20050901 US 2004788863 A 20040227 200564 B 

Priority Applications (no., kind, date): US 2004788863 A 20040227 

Patent Details 

Number Kind Lari Pg Dwg Filing Notes 
US 20050190502 A1 EN 11 4 

Disc drive e.g. hard drive, head suspension assembly for computer 
system, has hinge and gimbal components, where one of components is made 
from... 

Original Titles: 

Head suspension assembly having a high damping high stiffness 
component 

Inventor: BHATTACHARYA S ... 

...HUTCHINSONAJ... 

. .. LIMMER JD... 
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... SASSINE J H 



Alerting Abstract DESCRIPTION - An INDEPENDENT CLAIM is also included for 
a method for fabricating a vibration resistant head suspension 
assembly . 



. ..DESCRIPTION OF DRAWINGS - The drawing shows an air bearing surface plan 
view of a head suspension assembly . 



Original Publication Data by Authority 



Inventor name & address: 

Sassine, Joseph H ... 

... Bhattacharya, Sandeepan ... 

... Hutchinson, Andrew J ... 

... Limmer, Joel D 
Claims: 

<b>l</b>. A head suspension assembly , comprising: a beam 
component having a front end and a rear end;a hinge component near the 
rear end... 



19/3 JC/2 (Item 2 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporatioa All rts. reserv. 

0014243525 - Drawing available 
WPI ACC NO: 2004-429565/200440 
XRAM Acc No: C2004-160823 
XRPX Acc No: N2004-339494 

Fabrication of a suspension useful for forming information storage systems 
involves etching to form a bonding area on a first side of die suspension 
and etching a forward dam near a forward region of the suspension 
Patent Assignee: MORGAN CHASE BANK JP (MORG-N) 

Inventor: BHATTACHARYA S ; NARAYAN S H; RUSSELL K M; SEGAR R L 
Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 6738226 B1 20040518 US 2000176516 P 20000113 200440 B 
US 2000631530 A 20000803 

Priority Applications (no., kind, date): US 2000176516 P 20000113; US 
2000631530 A 20000803 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 6738226 B1 EN 11 10 Related to Provisional US 2000176516 
Inventor: BHATTACHARYA S ... 
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Alerting Abstract ...for minimizing the bonding of a flex circuit inter 
connect to the suspension; anda head gimbal assembly for a disc drive 



Original Publication Data by Authority 



Inventor name & address: 
Bhattacharya, Sandeepan ... 



19/3JC/3 (Item 3 from file: 350) 

DLALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporation. All rts. reserv. 

0013882290 - Drawing available 
WPI ACC NO: 2004-061201/200406 
XRPX Acc No: N2004-049597 

Data storage device, has load beam with one surface facing towards storage 
medium and another surface secured to base plate surface, and interconnect 
secured to load beam surface 

Patent Assignee: SEAGATE TECHNOLOGY LLC (SEAG-N) 

Inventor: BHATTACHARYA S ; HUTCHINSON A J 
Patent Family (1 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 20030231432 A1 20031218 US 2002389816 P 20020618 200406 B 
US 2003428555 A 20030502 

Priority Applications (no., kind, date): US 2002389816 P 20020618; US 
2003428555 A 20030502 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 20030231432 A1 EN 14 3 Related to Provisional US 2002389816 
Inventor: BHATTACHARYA S ... 

...HUTCHINSON A J 

Alerting Abstract DESCRIPTION - An INDEPENDENT CLAIM is also included for 
a head suspension assembly for a disc drive... 

Original Publication Data by Authority 



Inventor nam e & address: 
Bhattacharya, Sandeepan ... 

... Hutchinson, Andrew John 



19/3JC/4 (Item 4 from file: 350) 
DIALOG(R)File 350:Derwent WPIX 
(c) 2007 The Thomson Corporatioa All rts. reserv. 

0013085759 - Drawing available 
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WPI ACC NO: 2003-166377/200316 
XRPX Acc No: N2003-131446 

Disk drive has suspension comprising composite stiffener adhered to base, 
the stiffener being made of composite material having higher 
stiffeness-to-weight ratio than base material 

Patent Assignee: BHATTACHARYA S (BHAT-I); HUHA M A (HUHA-I); SCHULZ K J 
(SCHU-I); SEAGATE TECHNOLOGY LLC (SEAG-N) 

Inventor: BHATTACHARYA S ; HUHA M A; SCHULZ K J 
Patent Family (6 patents, 98 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 20020176209 A1 20021128 US 2001293286 P 20010523 200316 B 
US 200283054 A 20020226 

WO 2002095737 A1 20021128 WO 2002US6006 A 20020226 200316 E 
AU 2002245540 A1 20021203 AU 2002245540 A 20020226 200452 E 
CN 1507619 A 20040623 CN 2002809760 A 20020226 200461 E 

US 6977798 B2 20051220 US 200283054 A 20020226 200601 E 

CN 1288629 C 20061206 CN 2002809760 A 20020226 200735 E 

Priority Applications (no., kind, date): US 2001293286 P 20010523; US 
200283054 A 20020226 



Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 20020176209 A1 EN 8 8 Related to Provisional US 2001293286 
WO 2002095737 A1 EN 

National Designated States,Original: AE AG AL AM AT AU A Z BA BB BG BR BY 
BZ CA CH CN CO CR CU CZ DE DK DM DZ EC EE ES FI GB GD GE GH GM HR HU ID 
IL IN IS JP KE KG KP KR KZ LC LK LR LS LT LU LVMA MD MG MK MN MW MX MZ 
NO NZ OM PH PL PT RO RU SD SE SG SI SK SL TJ TM TN TR TT TZ UA UG UZ VN 
YUZAZMZW 

Regional Designated States,Original: AT BE CH CY DE DK EA ES FI FR GB GH 
GM GR IE IT KE LS LU MC MW MZ NL OA PT SD SE SL SZ TR TZ UG ZM ZW 
AU 2002245540 A1 EN Based on OPI patent WO 2002095737 

Inventor: BHATTACHARYA S ... 



Alerting Abstract ...USE -Hard disk drive with head suspension 
assembly . 



Original Publication Data by Authority 



Inventor name & address: 

... BHATTACHARYA S ... 

... BHATTACHARYA S ... 

... Bhattacharya, Sandeepan ... 

... Bhattacharya, Sandeepan ... 

... BHATTACHARYA, Sandeepan 




19/3,K/5 (Item 5 from file: 350) 

DIALOG(R)File 350:Derwent WPIX 

(c) 2007 The Thomson Corporatioa All its reserv. 

0012264590 - Drawing available 
WPI ACC NO: 2002-204784/200226 
XRPX Acc No: N2002-155795 

Head suspension resonance frequency increasing method for magnetic hard 
disk drive, involves attaching gimbal to suspender to provide high 
stiffness-to-mass ratio without increasing spring rate 
Patent Assignee: SEAGATE TECHNOLOGY LLC (SEAG-N) 

Inventor: BHATTACHARYA S ; QUALEY D G; SCHULZ K J; ZHOU H 
Patent Family (2 patents, 1 countries) 

Patent Application 

Number Kind Date Number Kind Date Update 
US 20010048574 A1 20011206 US 1999151690 P 19990831 200226 B 
US 2001812192 A 20010319 

US 6765759 B2 20040720 US 2000207638 P 20000525 200448 E 
US 2001812192 A 20010319 

Priority Applications (no., kind, date): US 1999151690 P 19990831; US 
2000207638 P 20000525; US 2001812192 A 20010319 

Patent Details 

Number Kind Lan Pg Dwg Filing Notes 

US 20010048574 A1 EN 12 6 Related to Provisional US 1999151690 
US 6765759 B2 EN Related to Provisional US 2000207638 

Inventor: BHATTACHARYA S ... 

Alerting Abstract ...of the gimbal provide a higher stiffness-to-mass 
ratio without increasing spring rate of head suspension assembly 
(200), by which the suspension resonance frequency of the assembly is 
increased corresponding to bandwidth... 

...Improved head suspension assembly ; Disk drive 



...DESCRIPTION OF DRAWINGS - The figure shows an exploded view of head 
suspension assembly . 



...200 Head suspension assembly 



Original Publication Data by Authority 



Inventor name & address: 

Bhattacharya, Sandeepan ... 

... Bhattacharya, Sandeepan 
Original Abstracts: 

A system and a method for increasing suspension resonance frequencies of a 
head suspension assembly of a disc drive includes, in one 
example embodiment, attaching a base plate to an actuator arm assembly of 
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...radius provides a higher stiffness-to-mass ratio without increasing the 
spring rate of the head suspension assembly to increase suspension 
resonance frequencies of the head suspension assembly to fall 
outside a bandwidth of a servo drive to reduce off-track motion of the 
head suspension assembly during track follow - and -seek operations 
of the disc drive... 

...A system and a method for increasing suspension resonance frequencies of 
a head suspension assembly of a disc drive includes, in one 
example embodiment , attaching a base plate to an actuator arm assembly 
of the disc drive such that... 

...radius provides a higher stiffness-to-mass ratio without increasing the 
spring rate of the head suspension assembly to increase suspension 
resonance frequencies of the head suspension assembly to fall 
outside a bandwidth of a servo drive to reduce off-track motion of 
the head suspension assembly during track follow-and-seek operations 
of the disc drive. 

Claims: 

...is: <b>l</b>. A method to increase suspension resonance frequencies 
without increasing spring rate of a head suspension assembly of a 
disc drive, comprising: (a) attaching a base plate to an actuator 
arm assembly such that the base plate including the actuator arm... 

...area provide a higher stiffness-to-mass ratio without increasing the 
spring rate of the head suspension assembly such that the suspension 
resonance frequencies of the head suspension assembly are increased 
to fall outside a bandwidth of a servo drive to reduce off- track 
motion of the head suspension assembly during track 
follow-and-seek operations of the disc drive. 



...What is claimed is: 1. A head suspension assembly comprising: a 
base plate; a two-piece suspension member, having a first piece and a 
second piece, wherein the first piece is attached to the base plate ; 
and a gimbal, wherein the gimbal is attached to the first piece and the 
second piece 
? 

PATENT FILES (full text) 

File 324:German Patents Fulltext 1967-200745 
(c) 2007 Univentio 

File 348:EUROPEAN PATENTS 1978-2007/200744 
(c) 2007 European Patent Office 

File 349:PCT FULLTEXT 1979-2007/UB=20071122UT=20071115 
(c) 2007 WIPO/Thomson 

Set Items Description 

51 192 HEAD0SUSPENSION70ASSEMBL? 

52 60621 (DISC OR HARD)(3N)DRTVE?? 

53 515 SLIDEROASSEMBL? 

54 1253 BEAM0COMPONENT?? 

55 225 HINGE0COMPONENT 
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56 10 GIMBAL0COMPONENT?? 

57 3 structuralodampingomaterial?? 

58 69652 fflGHOSTIFFNESS OR STIFF 

59 1500 HIGH0DAMPINGORDAMPING0CAPACIT? 

S10 229731 fflGHOFREQUENCYO VIBRATION?? OR VIBRATION?? 

SI 1 15553 S 1 0(3N)(REDUCE? OR SUBTRACT? OR REDUCT? OR LOWER?) 

512 156 AU=(SASSINE, J? OR SASSINE J? OR BHATTACHARYA, S? OR BHATT- 
ACHARYA S? OR HUTCHINSON, A? OR HUTCHINSON A? OR LIMMER, J? OR 
LIMMER J? OR JOSEPH(2N)SASSINE OR SANDEEPAN(2N)BHATTACHARYA - 
OR ANDREW(2N)HUTCHINSON OR JOEL(2N)LIMMER) 

513 94 SI AND S2 

514 10 S13 AND S3 

515 0 S14(3N)(S4:S8) 

516 0 S14(3N)S11 

517 10 S14 AND IC=G11B? 

518 12 S1ANDS11 

519 1 S18(3N)(S3 OR S8 OR S9) 

520 0 S12(3N)S1 

? 



17/3,K/1 (Item 1 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2007 European Patent Office. All rts. reserv. 

02219490 

Suspension with multi-layered integrated conductor trace array for 
optimized electrical parameters 

Aufhangung mit integrierter Leiterbahnanordnung aus mehreren Schichten zum 
Optimieren elektrischer Parameter 

Suspension avec reseau de trace multicouche conductrice integrepour 
parametres electriques optimises 
PATENT ASSIGNEE: 

MAXTOR CORPORATION, (4945770), 500 McCarthy Boulevard, Milpitas, CA 95035 
, (US), (Applicant designated States: all) 

INVENTOR: 

Balakrishnan, Arun, 4683 Rousillon Avenue, Fremont, CA 94555, (US) 

LEGAL REPRESENTATIVE: 

Charig, Raymond Julian (79692), Eric Potter Clarkson LLP Park View House 
58 The Ropewalk, Nottingham NG1 5DD, (GB) 

PATENT (CC, No, Kind, Date): EP 1770689 A1 070404 (Basic) 

APPLICATION (CC, No, Date): EP 2006076974 970925; 

PRIORITY (CC, No, Date): US 720833 961003 
DESIGNATED STATES: DE; FR; GB; IT; NL 
RELATED PARENT NUMBER(S) - PN (AN): 

EP 834867 (EP 97307519) 

INTERNATIONAL CLASSIFICATION (V8 + ATTRIBUTES): 

IPC + Level Value Position Status Version Action Source Office: 

G11B-0005/48 A I F B 20060101 20070219 H EP 

G11B-0021/16 A I L B 20060101 20070219 H EP 
ABSTRACT WORD COUNT: 1 1 1 
NOTE: 

Figure number on first page: 9 

LANGUAGE (Publication,Procedural, Application) : English; English; English 
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FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 
CLAIMS A (English) 200714 1170 

SPEC A (English) 200714 5473 

Total word count - document A 6643 

Total word count - document B 0 

Total word count - documents A + B 6643 

INTERNATIONAL CLASSIFICATION (V8 + ATTRIBUTES): 

IPC + Level Value Position Status Version Action Source Office: 
G11B-0005/48 A I F B 20060101 20070219 H EP... 

... G11B-0021/16 A I L B 20060101 20070219 H EP 

...SPECIFICATION electrical impedance characteristics of a trace conductor 
array formed integrally with a flexure of a head suspension assembly 
. More particularly, the present invention relates to an integrated 
suspension and conductor structure wherein the... 

...supporting and electrically connecting to read/write head elements 
carried on a slider in a hard disk drive . 

A suspension assembly in accordance with principles of the present 
invention includes a flexure having... 

...In an alternative preferred form, an integrated load beam assembly 
supports a read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects the head to read/write circuitry. 

The... 

...assembly comprises a generally planar conductive member extending to 
proximity of the read/write head/ slider assembly ; a first electrical 
insulation layer disposed on the conductive member, at least one 
electrical trace... 

...structure. 

In another preferred form, an integrated flexure/conductor structure 
supports a read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects the head to read/write circuitry. 

In... 

...a generally planar conductive flexure member having a gimbal for 
supporting the read/write head / slider assembly . A first electrical 
insulation layer is formed on the flexure member. First and second 
electrical... 

...In a further preferred form, an integrated flexure/conductor structure 
supports a read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects the head to read/write circuitry. 

The... 

...a generally planar conductive flexure member having a gimbal for 
supporting the read/write head/ slider assembly . A first electrical 
insulation layer is disposed on the flexure member. First and second 
electrical... 

... 1 presents a diagrammatic top plan view of a head/disk assembly (HD A) of 
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a hard disk drive 30. The hard disk drive 30 employs at least one 
load beam assembly 10 having a flexure 14 including a... 

...CLAIMS A1 

1. An integrated load beam assembly for supporting a read/write head/ 
slider assembly adjacent to a storage medium and for electrically 
interconnecting the head to read/write circuitry... 

...assembly comprising:a generally planar conductive member extending to 
proximity of the read/write head / slider assembly ; 

a first electrical insulation layer disposed on the conductive 
member; 

at least one electrical trace... 

...ground plane structure. 

4. An integrated load beam assembly for supporting a read/write head/ 
slider assembly adjacent to a storage medium and for electrically 
interconnecting the head to read/write circuitry... 

...assembly comprisingia generally planar conductive member extending to 
proximity of the read/write head/ slider assembly ; 

a first electrical insulation layer disposed on the conductive 
member, 

a first electrical trace path... 

...planar conductive member comprises a flexure including a gimbal for 
positioning the read/write head/ slider assembly inclose 
proximity to the storage medium. 

6. The integrated load beam assembly set forth... 

...electrical trace path. 



13. An integrated flexure/conductor structure for supporting a read/write 
head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting the head to read/write circuitry... 

...a generally planar conductive flexure member having a gimbal for 
supporting the read/write head/ slider assembly ; 

a first electrical insulation layer disposed on the flexure member; 

first and second electrical trace. . . 

...electrical trace path. 

14. An integrated flexure/conductor structure for supporting a read/write 
head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting the head to read/write circuitry... 

...a generally planar conductive flexure member having a gimbal for 
supporting the read/write head/ slider assembly ; 

a first electrical insulation layer disposed on the flexure member, 
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first and second electrical trace... 



17/3.K/2 (Item 2 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2007 European Patent Office. All rts. reserv. 

01279103 

RATIO METHOD FOR MEASUREMENT OF MR READ HEAD RESISTANCE 

AUF DER ERMITTLUNG EINES VERHALTNISSES BASEERENDES VERFAHREN ZUR 

MESSUNG 

DES WIDERSTANDS EINES MR LESEKOPFES 
TECHNIQUE DES RATIOS POUR LA MESURE DE LA RESISTANCE DES TETES DE 
LECTURE 
MAGNETIQUES 
PATENT ASSIGNEE: 

International Business Machines Corporation, (200128), New Orchard Road, 

Armonk, NY 10504, (US), (Proprietor designated states: all) 

INVENTOR: 

TRETTER, Larry, LeeRoy, 9258 E. 42nd Street, Tucson, A Z 85730, (US) 

MALMBERG, James, Ernest, 9641 E. Baker, Tucson, A Z 85748, (US) 

LEGAL REPRESENTATIVE: 

Litherland, David Peter (75472), IBM United Kingdom Ltd., MP 1 10, Hursley 
Park, Winchester, Hampshire S021 2JN, (GB) 

PATENT (CC, No, Kind, Date): EP 1214708 A1 020619 (Basic) 

EP 1214708 B1 071107 
WO 2001020599 010322 

APPLICATION (CC, No, Date): EP 2000958830 000908; W0 2000GB3445 000908 
PRIORITY (CC, No, Date): US 395147 990914 

DESIGNATED STATES: AT; BE; CH; CY; DE; DK; ES; FI; FR; GB; GR; IE; IT; LI; 

LU; NL; PT; SE 

EXTENDED DESIGNATED STATES: AL; LT; LV; MK; RO; SI 

INTERNATIONAL PATENT CLASS (V7): G11B-005/02; GUB-005/012 ; G01R-027/14 
INTERNATIONAL CLASSIFICATION (V8 + ATTRIBUTES): 

IPC + Level Value Position Status Version Action Source Office: 

G1 IB-0005/02 A I F B 20060 101 200 10328 H EP 
G11B-0005/012 A I L B 20060101 20010328 H EP 
G01R-0027/14 A I L B 20060101 20010328 H EP 
NOTE: 

No A-document published by EPO 

LANGUAGE (Publication,Procedural,Application): English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 
CLAIMS B (English) 200745 507 

CLAIMS B (German) 200745 523 

CLAIMS B (French) 200745 611 

SPECB (English) 200745 3016 

Total word count - document A 0 
Total word count - document B 4657 

Total word count - documents A + B 4657 

INTERNATIONAL PATENT CLASS (V7): G11B-005/02 ... 

... GUB-005/012 

INTERNATIONAL CLASSIFICATION (V8 + ATTRIBUTES): 

IPC + Level Value Position Status Version Action Source Office: 
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G11B-0005/02 A I F B 20060101 20010328 H EP... 



... G11B-0005/012 A I L B 20060101 20010328 H EP 

...SPECIFICATION For example, the resistance measurement must be completed 
at the MR head wafer level, the slider assembly level, or by 
inconvenient probing methods at the HeadStackAssembly (HS A) level (after 
the actuator has... 

...information for display 320. Peripheral devices such as non-volatile 
storage 314, will include a hard disk drive or tape drive employing 
one or more magneto resistive read heads, and keyboard/pointing device... 

...base 404; a bias supply source control circuit 405; a shaft 406; a 
plurality of head suspension assemblies 407; a plurality of MR read 
heads 408; a cover 409; and a circuit card... 

...CLAIMS actuator arms and a hub assembly coupled to the actuator shaft, 
and 

a plurality of head suspension assemblies each coupled to one 
of said plurality of actuator arms, each head suspension 
assembly comprising an MR head (408), and 

an arm electronics unit situated in close proximity to... 



17/3.K/3 (Item 3 from file: 348) 

DIALOG(R)File 348:EUROPEAN PATENTS 
(c) 2007 European Patent Office. All rts. reserv. 

00968525 

Suspension with integrated conductor trace array having optimized 
cross-sectional high frequency current density 
Aufhangung mit integrierter Leiterbahnanordnung mit optimierter 
Hochfrequenz-Querschnittsstromdichte 
Suspension avec reseau de trace multicouche conductrice integreavec 
section transversale optimisee pour des hautes densitees de courants a 
hautes frequences 
PATENT ASSIGNEE: 
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CLAIMS A (English) 9847 906 

SPEC A (English) 9847 5161 

Total word count - document A 6067 

Total word count - document B 0 
Total word count - documents A + B 6067 

INTERNATIONAL PATENT CLASS (V7): G11B-005/48 

...SPECIFICATION for optimizing cross-sectional high frequency current 
density in a trace conductor array within a head suspension assembly 
. More particularly, the present invention relates to an integrated 
suspension and longitudinally-segmented conductor trace.. .object of the 
present invention is to provide a segmented trace interconnect array for 
a head suspension assembly of a disk drive in which the suspension 
trace segments have effective cross-sectional widths... 

...high operating frequencies. 

In summary an integrated load beam assembly supports a read/write head/ 
slider assembly adjacent to a storage medium such as a rotating data 
storage disk within a disk... 

...assembly includes a generally planar conductive member extending to 
proximity of the read/write head / slider assembly ; a first electrical 
insulation layer disposed on the conductive member, and at least a first 
a data storage device such as a hard disk drive . In this aspect, the 
trace interconnect array includes a support substrate for supporting a 
thin... 

... 1 presents a diagrammatic top plan view of a head/disk assembly (HD A) of 
a hard disk drive 30. The hard disk drive 30 employs at least one 
load beam assembly 10 having a flexure 14 including a. .3, 1996 by Young, 
for: "Multi-Trace Transmission Lines for R/W Head Interconnect in Hard 
Disk Drive ”, the disclosure thereof being incorporated herein by 
reference. 

In accordance with principles of the present... conductor trace 
interconnect array in combination with a flexure structure and head 
gimbal for a hard disk drive , it should be clear to those skilled in 
the art that the present invention may... 



CLAIMS 1. An integrated load beam assembly for supporting a read/write 
head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting the head to read/write circuitry... 

...assembly comprising: 

a generally planar conductive member extending to proximity of the 
read/write head/ slider assembly; 
a first electrical insulation layer disposed on the conductive member, 
a first electrical trace path... 

...conductor segments. 

7. The integrated load beam assembly set forth in claim 1 within a hard 
disk drive including at least one rotating data storage disk as the 
storage medium and a voice coil actuator for positioning the 
read/write head/ slider assembly at data storage locations defined 
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on a storage surface of the data storage disk. 

8 ... 

.planar conductive member comprises a flexure forming a gimbal for 
mounting the read/write head/ slider assembly relative to a moving 
surface of a data storage disk forming the storage medium. 

10... 
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Head suspension with self-shielding integrated conductor trace array 
Kopfaufhangung mit selbst-abgeschirmter integrierter Leiterbahnanordnung 
Suspension de tete avec reseau de trace conductrice integre autoblinde 
PATENT ASSIGNEE: 

QUANTUM CORPORATION, (567673), 501 Sycamore Drive, Milpitas, CA 95035, 
(US), (Proprietor designated states: all) 

INVENTOR: 

Balakrishnan, Arun, 4683 Rousillon Avenue, Fremont, California 94555, 

(US) 

LEGAL REPRESENTATIVE: 

Goodman, Christopher et al (3 1 122), Eric Potter Clarkson, Park View 
House, 58 The Ropewalk, Nottingham NG1 5DD, (GB) 

PATENT (CC, No, Kind, Date): EP 834868 Al 980408 (Basic) 

EP 834868 B1 040204 

APPLICATION (CC, No, Date): EP 97307756 97100 1 ; 

PRIORITY (CC, No, Date): US 724978 961003 
DESIGNATED STATES: DE; FR; GB; IT; NL 
INTERNATIONAL PATENT CLASS (V7): G11B-005/48 
ABSTRACT WORD COUNT: 59 
NOTE: 

Figure number on first page: 3 A/3B 

LANGUAGE (Publication,Procedural,Application): English; English; English 
FULLTEXT AVAILABILITY: 

Available Text Language Update Word Count 
CLAIMS A (English) 199815 843 

CLAIMS B (English) 200406 557 

CLAIMS B (German) 200406 493 

CLAIMS B (French) 200406 636 

SPEC A (English) 199815 4020 

SPECB (English) 200406 3974 

Total word count - document A 4864 
Total word count - document B 5660 
Total word count - documents A + B 10524 

INTERNATIONAL PATENT CLASS (V7): G11B-005/48 

...SPECIFICATION service loop pairs of a trace conductor array formed 
integrally with a flexure of a head suspension assembly from 
unwanted interference. More particularly, the present invention relates 
to an integrated suspension and conductor... 

...art. 



24 




A self-shielding integrated flexure/conductor structure supports a 
multi-element read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects a read element of the head to... 

... 1 presents a diagrammatic top plan view of a head/disk assembly (HDA) of 
a hard disk drive 30. The hard disk drive 30 employs at least one 
load beam assembly 10 having a flexure 14 including a.. 

...SPECIFICATION service loop pairs of a trace conductor array formed 
integrally with a flexure of a head suspension assembly from 
unwanted interference. More particularly, the present invention relates 
to an integrated suspension and conductor... 

...invention a self-shielding integrated flexure/conductor structure 
supports a multi-element read/write head/ slider assembly adjacent to 
a storage medium and electrically interconnects a read element of the 
head to... 

... 1 presents a diagrammatic top plan view of a head/disk assembly (HDA) of 
a hard disk drive 30. The bard disk drive 30 employs at least one 
load beam assembly 10 having a flexure 14 including a.. 

...CLAIMS A self-shielding integrated flexure/conductor structure for 
supporting a multi-element read/write head / slider assembly 
adjacent to a storage medium and for electrically interconnecting a 
read element of the head... 

...CLAIMS shielding integrated flexure/conductor structure (14, 16) for 
supporting a multi-element read/write head/ slider assembly (20) 
adjacent to a storage medium (36) and for electrically 
interconnecting a read element (70... 
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... G11B-0021/16 A I L B 20060101 19980122 H EP 

...SPECIFICATION electrical impedance characteristics of a trace conductor 
array formed integrally with a flexure of a head suspension assembly 
. More particularly, the present invention relates to an integrated 
suspension and conductor structure wherein the... 

...supporting and electrically connecting to read/write head elements 
carried on a slider in a hard disk drive. 

A suspension assembly in accordance with principles of the present 
invention includes a flexure having... 

...In an alternative preferred form, an integrated load beam assembly 
supports a read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects the head to read/write circuitry. 

The... 

...assembly comprises a generally planar conductive member extending to 
proximity of the read/write head/ slider assembly ; a first electrical 
insulation layer disposed on the conductive member; at least one 
electrical trace... 

...structure. 

In another preferred form, an integrated flexure/conductor structure 
supports a read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects the head to read/write circuitry. 

In... 
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...a generally planar conductive flexure member having a gimbal for 
supporting the read/write head/ slider assembly . A first electrical 
insulation layer is formed on the flexure member. First and second 
electrical... 

...In a further preferred form, an integrated flexure/conductor structure 
supports a read/write head/ slider assembly adjacent to a storage 
medium and electrically interconnects the head to read/write circuitry. 

The... 

...a generally planar conductive flexure member having a gimbal for 
supporting the read/write head/ slider assembly . A first electrical 
insulation layer is disposed on the flexure member. First and second 
electrical... 

... 1 presents a diagrammatic top plan view of a head/disk assembly (HD A) of 
a hard disk drive 30. The hard disk drive 30 employs at least one 
load beam assembly 10 having a flexure 14 including &.. 

...CLAIMS B1 

1. An integrated load beam assembly (10) for supporting a read/write 
head/ slider assembly (20) adjacent to a storage medium (36) and 
for electrically interconnecting the head to read... 

...a generally planar conductive member (14) extending to the proximity of 
the read/write head/ slider assembly (20); 

a first electrical insulation layer (25) disposed on the conductive 
member, 

a first electrical... 

...conductive member (14) comprises a flexure including a gimbal for 
positioning the read/write head/ slider assembly (20) in close 
proximity to the storage medium (36). 

3. The integrated load beam assembly... 
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Detailed Description 
Detailed Description 

... correct the roll and pitch in a suspensioa 
io Background of the Invention 

Magnetic recording hard drives include components enabling data to be 
read from or written to a rotating magnetic disk. More specifically, 
hard drives utilize head gimbal assemblies (HGAs), also known as 
head suspension assemblies (HSAs) to support transducers (sliders) 
in close proximity to the rotating disk surfaces. As a.. 

...to herein as suspension head assemblies or suspensions, these devices 
include an air bearing head slider assembly mounted to a suspension 
system. The ... 12a that provides the attachment point of the suspension 
10 to the arm of a hard drive . The central load beam 16 has a spring 
16a for connecting the load beam 16... 
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Detailed Description 

... For example, the resistance measurement 
must be completed at the MR head wafer level, the slider assembly 
level, 

or by inconvenient probing methods at the HeadStackAssembly (HS A) level 
(after the actuator has... actuator arms and a hub 
assembly coupled to the actuator shaft, and a plurality of head 
suspension 

assemblies each coupled to one of said plurality of actuator arms, each 

head suspension assembly comprising an MR head, and an arm 
electronics 

unit situated in close proximity to said... information 
for display 320. Peripheral devices such as non-volatile storage 3 14, 
will include a hard disk drive or tape drive employing one or more 
magneto resistive read heads, and keyboard/pointing device.. .base 404; a 
bias supply 

source control circuit 405; a shaft 406; a plurality of head 
suspension 

assemblies 407; a plurality of MR read heads 408; a cover 409; and a 
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circuit card... 



Claim 

... actuator arms and a hub 
assembly coupled to the actuator shaft, and 
a plurality of head suspension assemblies each coupled to one 
of said plurality of actuator arms, each head suspension assembly 
comprising an MR head, and 

an arm electronics unit situated in close proximity to said... 
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Detailed Description 

... multiple level surface configuration for a subambient pressure air 
bearing slider. 

Background of the Invention 

Hard disk drives are common information storage devices essentially 
consisting of a series of rotatable disks that are... 

...is relatively constant 

Additionally, changes in flying height may result in unintended contact 
between the slider assembly and the magnetic rotating disk. Sliders 
are generally considered to be either direct contacting, pseudo... 

Claim 

... structures is less than one atmosphere over all diameters of said 
moving medium. 
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7 A head suspension assembly comprising: 
a flexure; 

a slider coupled to said flexure, said slider including 
a slider body... 

...and second rails and disposed adjacent to one of said inside rail edges. 

8 The head suspension assembly of claim 3 wherein said slider 
further 

includes a second secondary structure having a height... 

...and second rails and disposed adjacent to another of said inside rail 
edges. 

9 The head suspension assembly of claim 7 wherein when said slider 
is 

positioned over a moving medium, a pressure at said first secondary 
structure is less than one atmosphere. 

10 The head suspension assembly of claim 9 wherein the pressure at 
said first secondary structure is less than one atmosphere over all 
diameters of said moving medium. 

11 The head suspension assembly of claim 8 wherein when said slider 
is 

positioned over a moving medium, pressure at said first and secondary 
structures is less than one atmosphere. 

12 The head suspension assembly of claim 1 1 wherein the pressure 
at said first and secondary structures is less... 
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Fulltext Word Count: 5559 

Main International Patent Class (v7): G11B-005/54 

Fulltext Availability: 

Detailed Description 
Claims 

Detailed Description 

... to structure and method for electrically shielding a conductor trace 
array formed integrally with a head suspension assembly for use in 
a magnetic hard disk drive. 

5 

Background of the Invention 

Contemporary magnetic hard disk drives typically include a rotating 
rigid storage disk and a head positioner for positioning a data... for 
improved trace conductor shielding in conductor trace arrays used in head 
mounting structures of hard disk drives . 

Summary of the Invention with Obiects 
A general object of the present invention is to... 

...for supporting, electrically connecting to read/write head elements 
carried on a slider in a hard disk drive. 

A suspension assembly in accordance with principles of the present 
invention includes a load beam and a flexure for supporting a read/write 
head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting the head to read/write circuitry assembly of 
a hard disk drive which includes an actuator having a suspension 
assembly with a shielded multi-layer conductive trace... 

...presents a diagrammatic top plan view of a head/disk 

6 

assembly (HDA) of a hard disk drive 30. The hard disk drive 30 
employs at least one load beam assembly IO including a load beam 12 
carrying... grounded through the E-block and actuator structure 40 to the 
base 32 of the hard disk drive . The thin film shield layer 72 is 
provided to shield the traces 60 and 62...on October 3, 1996, for 
"Multi-trace Transmission Lines for R/ W Head Interconnect in Hard Disk 
Drive ", the disclosure thereof being incorporated herein by reference, 
multiple traces may be provided in a... 

Claim 

... An integrated load beam assembly including a load beam for supporting 
a read/write head/ slider assembly adjacent to a storage medium and 
for electrically interconnecting the head to read/write circuitry... 

...assembly comprising: a generally planar conductive member extending to 
proximity of the read/write 
head/ slider assembly ; 

a first electrical insulation layer formed on the conductive member; 
a first electrical signal trace... 

...connected to the load beam and including a gimbal for positioning the 
read/write head/ slider assembly in close proximity to the storage 
medium. 
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3 The integrated load beam assembly set forth... 

...1 5 1 1. An integrated load beam assembly for supporting a read/write 
head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting the head to 
read/write circuitry... 

...assembly comprising: 

a generally planar conductive member extending to proximity of the 
read/write 

head/ slider assembly ; 

a first electrical insulation layer disposed on the conductive member, 
at least one electrical trace... 

...by the shield. 

14 An integrated flexure/conductor structure for supporting a read/write 
head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting the head to read/write circuitry... 

...a generally planar conductive flexure member having a gimbal for 
supporting the 

read/write head/ slider assembly ; 

13 

a first electrical insulation layer disposed on the flexure member; 
first and second electrical... 
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Detailed Description 
Claims 

Detailed Description 

... No. 08/692,394, entitled: "Multi-Trace Transmission Lines for R/W Head 
Interconnect in Hard Disk Drive , filed on October 3, 1996. The 
disclosures of the foregoing commonly assigned applications are 
incorporated... 

...service loop pairs of a trace conductor array formed integrally with a 
flexure of a head suspension assembly from unwanted interference. 
More particularly, the present invention relates to an integrated 
suspension and conductor...path, multi-layer trace array interconnecting 
a flying head and an electronic circuit within a hard disk drive . 

In accordance with principles of the present invention, an integrated 
flexure/conductor structure is provided for supporting a multi-element 
read/write head/ slider assembly adjacent to a storage medium and for 
electrically interconnecting a read element of the head...I presents a 
diagrammatic top plan view of a head/disk assembly (HD A) of a hard disk 
drive 30. The hard disk drive 30 employs at least one load beam 
assembly 10 having a flexure 14 including a... 

Claim 

1 An integrated flexure/conductor structure for supporting a 
multi-element read/write head/ slider assembly adjacent to a storage 
medium and for electrically interconnecting a read element of the head... 

? 
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for producing the read/write head suspension assemblies in hard 
disk drives (HDDs). These TSA (TM) Trace Suspension Assemblies are 
produced by Hutchison Technology Inc (Hutchison, MN... 
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...PLS will manufacture a specialty flexible circuit board laminate used 
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performance, hard disk drives (HDD's). These suspension assemblies, 
produced by Hutchinson Technology, Inc., (Nasdaq: HTCH) of Hutchinson, 
Minnesota... 
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in Chandler, Arizona to produce... 
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Systems, would manufacture a specialty flexible circuit board 
laminate used for makin g the read/write head suspension assemblies in 
high performance hard disk drives . 
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...will eventually manufacture a specialty 

flexible circuit board laminate used for making the read/write head 
suspension 

assemblies in high performance hard disk drives . These Trace 
Suspension 
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laminate has... 
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Abstract: The track density of hard disk drives has been increasing 
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...this paper, a novel piezoelectric microactuator was successfully 
designed and mounted on the suspension in hard disk drives . The 
microactuator is based on the deformation in piezoelectric effect, and 
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Effect of airflow on the vibration of head gimbal assembly and disk flutter 
in a hard disk drive 

The hard disk drive is the most commonly used information storage 
device in the computer industry today. Due to constant demand for higher 
performance, new generations of hard disk drives are required to pack 
higher data densities and to transfer data at higher rates. More precise 
motion control of the dynamic components in hard disk drives is the key 
to improved performance of hard disk drives . Extensive research on the 
dynamics of the head suspension assembly and the disk, including the 
excitation from the surrounding air flow at high disk rotatkm... 

...The present study investigates experimentally the air flow excitation of 
vibration of the slider and head suspension assembly , and it also 
investigates aeroelastic disk flutter. 

The contributions of the present study are threefold... 
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Third, an experimental technique, predicting the onset of aeroelastic 
flutter in a hard disk drive , was presented. The aerodynamic force was 
modeled by the sum of dissipative and circulatory linear... 
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An approach to the tracking control problem of the head - suspension 
assembly of a hard disk drive is presented. 

A dynamic model of the head-disk assembly is obtained from FEM 
analysis... 
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High bandwidth macro/micro-actuation for hard -disk drive 
The track density of hard disk drives had been increasing of 30%/year 
in these last years. The increase in bandwidth is... 

...this paper, a novel piezoelectric microactuaor was successfully designed 
and mounted on the suspension in hard disk drives . The microactuator is 
based on the deformation in piezoelectric effect, and drives the head 
suspension assembly . The paper describes the structure of macro/micro 

actuators, its principles of operation and mechanical... 
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...key to improved performance of hard disk drives. Extensive research 
on the dynamics of the head suspension assembly and the disk, 
including the excitation from the surrounding air flow at high disk 
rotatkm... 

...The present study investigates experimentally the air flow excitation of 
vibration of the slider and head suspension assembly , and it also 
investigates aeroelastic disk flutter. 

The contributions of the present study are threefold... 

. ..excitation of the slider vibration is significant near the disk hub. The 
amplitude of slider vibration was reduced substantially by use of a hub 
with a flat surface. 

Second, turbulence induced vibration of... 

...the load beam correlates strongly to the radial slider vibration. 

Changes to the cover geometry reduced the slider vibration in the first 
torsional mode of head gimbal assembly, especially at higher disk speeds 
where... 
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An approach to the tracking control problem of the head - suspension 
assembly of a hard disk drive is presented. 

A dynamic model of the head-disk assembly... 

...order to provide robust performance for finite time tracking. These 
$l\sbl$ controllers can successfully reduce the residual vibration of 
the flexible modes induced by the system's seek motion and can provide 
closed... 

? 



24/3, K/l (Item 1 from file: 9) 

DLALOG(R)File 9 : Business & Industry(R) 

(c) 2007 The Gale Group. All rts. reserv. 

02269937 Supplier Number: 25844805 (USE FORMAT 7 OR 9 FOR FULLTEXT) 
STMicro says device reduces effects of mechanical vibration — MEMS 
sensor improves hard-drive tracking 

(STMicroelectronics demonstrates L6670 rotational vibration sensor device, 
which can be used to control tracking accuracy of disk-drive head 
positioners) 

Electronic Engineering Times, p 62 
September 25, 2000 

DOCUMENT TYPE: Journal ISSN: 0192-1541 (United States) 

LANGUAGE: English RECORD TYPE: Fulltext 
WORD COUNT: 318 

STMicro says device reduces effects of mechanical vibration —MEMS 
sensor improves hard-drive tracking 



24/3,K/2 (Item 1 from file: 15) 

DIALOG(R)File 15:ABI/Infonn(R) 

(c) 2007 ProQuest Info&Leaming. All rts. reserv. 

02822270 767575881 

ANTEC'S SONATA PC A REAL EYE-CATCHER 

Baymack, Bradley 

CRN nll24 PP: 53 Dec 6, 2004 

JRNL CODE: CRN 

WORD COUNT: 350 

...TEXT: drive bays in individual trays. Each tray is surrounded by a 
rubber ring to help reduce hard - drive vibrations and further 
reduce noise. The individual trays are mounted sideways in the drive cage, 
making installation a breeze... 
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... state, voltages and temperatures 

— Powerful security and backup features 

— Rock solid construction featuring a suspended hard drive 
tray 

design that reduces disk vibration 
, enhancing stability and 

extending life span 

- An awesome Return On Investment (ROI), with cross platform... 
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hard drives . 

Selecting a PSA 

When using a PSA-based product for sound control, the first question 
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Other features include a 120mm low speed rear fan, robber grommets to 
reduce hard drive vibrations and noise and a Chassis Air Guide on 
the side panel for efficient CPU cooling. . . 
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... end computers, servers and workstations. 

The heat pipe cooler dissipates the heat generated by a hard disk 
drive and reduces vibration that is delivered to the case. The four 
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cage, making installation a breeze... 
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